Differential effects of sterol regulatory binding proteins 1 and 2 on sterol 12 alpha-hydroxylase. SREBP-2 suppresses the sterol 12 alpha-hydroxylase promoter.
The most important pathway for the catabolism and excretion of cholesterol in mammals is the formation of bile acids. Improper regulation of this pathway has implications for atherosclerosis, cholesterol gallstone formation, and some lipid storage diseases. Sterol 12 alpha-hydroxylase (12 alpha-hydroxylase) is required for cholic acid biosynthesis. The alpha(1)-fetoprotein transcription factor FTF is crucial for the expression and the bile acid-mediated down-regulation of 12 alpha-hydroxylase. Cholesterol, on the other hand, down-regulates expression of the 12 alpha-hydroxylase gene. In this study, we show that the two sterol regulatory binding proteins (SREBPs) have opposite effects on the 12 alpha-hydroxylase promoter. SREBP-1 activated the 12 alpha-hydroxylase promoter, as it does with many other cholesterol-regulated genes. In contrast, SREBP-2 suppressed 12 alpha-hydroxylase promoter activity. SREBP-1 mediates the cholesterol-down-regulation of 12 alpha-hydroxylase promoter by binding to two inverted sterol regulatory elements found approximately 300 nucleotides from the transcriptional initiation site. SREBP-2 mediated suppression of 12 alpha-hydroxylase without binding to its promoter. Data are presented suggesting that SREBP-2 suppresses the 12 alpha-hydroxylase promoter by interacting with FTF. This is the first report of a promoter responding oppositely to two members of the SREBP family of transcription factors. These studies provide a novel function and mode of action of a SREBP protein.